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and  the  recharge  line  250  feet  downstream  of  the  barrier.  The  water-processing  facility  is  pres¬ 
ently  being  considered  for  installation  north  of  the  recharge  line  to  permit  gravity  flow  to  recharge 


PILOT  CONTAINMENT  SYSTEM 


line  and  minimize  the  expense  of  routing  electrical  power  to  the  facility.  The  total  project  is 
being  coordinated  in-house  between  the  Geohydrology,  Process  Technology  Divisions  of  the  IR  Direc¬ 
torate  and  the  Civil  Engineering  Branch  of  the  DOF.  WES  is  providing  technical  assistance  and  USGS 
is  providing  modeling  support  to  help  determine  the  required  capacity  of  the  dewatering  water  pro¬ 


testing;  and  (4)  Recharge  testing. 


WATER  TABLE  ELEVATIONS  AS  OF  10  FEBRUARY  1977 


WATER  TABLE  ELEVATIONS  AS  OF  2  MAY  1977 


b.  360°  Water-Quality  Monitoring  Program  -  The  360°  water-quality  monitoring  program 
has  been  slightly  revised  so  that  the  quarterly  sampling  schedule  coincides  with  calendar 
quarters.  The  original  sampling  schedule  which  was  begun  1  Nov  76  was  based  on  a  16  week 
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(3)  We  are  exploring  the  potential  for  the  installation  of  continuous-recording 
monitor  wells  by  the  USGS  with  the  Post  Judge  Advocate.  These  wells  would  be  located  both 
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sampled  and  analyzed  at  least  twice  prior  to  beginning  of  construction  of  the  containment  system. 


133  were  sent  to  Resource  Management  Products  of  Park  Ridge,  Illinois.  This  Company 
specializes  in  bentonite  products,  and  they  were  asked  to  evaluate  the  compatability  of  RMA 


£ 

1 

CD 

4-3 

to 

4-3 

to 

to 

to 

03 

CD 

>> 

CD 

“O 

• 

S 

4-> 

JZ 

CJ 

£ 

*r— 

CD 

£ 

O 

O 

4-3 

CD 

CD 

E 

to 

£ 

O 

•r— 

4-3 

>> 

to 

CD 

•r» 

CL 

4-3 

to 

£ 

jQ 

03 

r— 

o 

4-3 

JZ 

CD 

o 

03 

£ 

r — 

o 

to 

4-> 

3: 

CD 

-a 

4-3 

4-3 

03 

•1— 

>> 

CD 

4- 

a> 

£ 

O 

-a 

•*— 

£ 

to 

to 

•i— 

4- 

> 

CD 

CL 

£ 

4-3 

CD 

03 

> 

CD 

_o 

03 

•f- 

4-3 

4-3 

£ 

CD 

o 

CD 

£ 

CD 

C 

•r— 

i- 

CD 

to 

X> 

to 

CD 

t— 4 

r— 

CD 

XJ 

£ 

to 

£ 

3 

4-3 

CD 

E 

£ 

co 

4-3 

•r— 

03 

•r— 

XJ 

£ 

•r— 

CD 

TD 

-a 

-a 

£ 

• 

•i— 

4- 

CO 

to 

£ 

£ 

o 

f— 

O 

03 

ZD 

03 

j— 

03 

03 

4-3 

CM 

C 

4-3 

r— 

5 

CO 

4-3 

£ 

r— 

£ 

03 

CD 

4-5 

to 

CD 

CD 

xs 

O 

•r- 

JZ 

E 

o 

4-5 

JZ 

-o 

CD 

o 

4-> 

4-3 

CD 

4-> 

jz 

•r- 

» 

£ 

4-3 

£ 

4-3 

4-3 

£ 

£ 

03 

03 

CD 

CD 

JZ 

to 

CD 

•r— 

o 

o 

x: 

to 

03 

>5 

SC 

4-> 

O 

•r- 

4-3 

to 

3 

to 

4-> 

£ 

to 

to 

XJ 

a; 

O 

£ 

CD 

4-3 

£ 

4- 

S- 

4-3 

4-3 

<D 

JZ 

to 

to 

•f— 

O 

4- 

JZ 

£ 

rO 

4-3 

CD 

r— 

o 

4-3 

CD 

XI 

03 

4-3 

4-3 

o 

>> 

E 

4-3 

s 

£ 

CD 

to 

4-> 

4-3 

O 

.  £ 

03 

jz 

•r— 

S- 

03 

•r- 

xs 

CD 

4-3 

a 

r— 

£ 

o 

03 

CD 

c 

to 

£ 

E 

i~ 

•r— 

Q. 

O 

4-3 

4-3 

•r- 

*1 — 

CD 

o 

CD 

O 

CD 

4-> 

£ 

03 

X 

to 

JZ 

£ 

S 

•r* 

£ 

O 

O 

•r— 

CD 

4— 

> 

to 

O 

•r— 

E 

£ 

X 

E 

£ 

CT3 

xs 

1 

£ 

£ 

O 

CD 

CD 

JZ 

CD 

£ 

CD 

4-3 

o 

CD 

£ 

x: 

4-3 

JZ 

JZ 

£ 

4-3 

4-3 

4- 

4-3 

4-3 

r— 

4-3 

4-3 

OS 

03 

03 

• 

CD 

r— 

4-3 

£ 

£ 

5 

£ 

CD 

£ 

t— 

•r— 

O 

£ 

to 

•r— 

o 

CD 

4-3 

•r— 

4-3 

4-3 

o 

03 

E 

JZ 

JZ 

4-> 

•r— 

03 

to 

Ql 

03 

03 

4-3 

03 

C 

03 

4-3 

CL) 

CD 

4-3 

•i— 

S 

o 

£ 

4-3 

XJ 

0 

£ 

to 

£ 

4-3 

•r— 

O 

£ 

<D 

13 

o 

03 

jz 

c 

r— 

CD 

03 

CL 

£ 

o 

£ 

to 

4-3 

CD 

CD 

Q- 

to 

•r— 

O 

•r— 

CD 

•r— 

JD 

-o 

X 

CD 

CD 

CD 

4-3 

T - 

4-3 

4-3 

5 

O 

CD 

4-3 

£ 

JZ 

03 

O 

•r— 

CD 

E 

CD 

h- 

-£ 

Z3 

£ 

o 

x: 

4-3 

CD 

r— 

JZ 

CO 

o 

X> 

o 

o> 

4-3 

S- 

s- 

Q. 

4-> 

•r— 

CD 

£ 

-P 

03 

O 

CD 

E 

• 

•r- 

x: 

CL 

o 

£ 

4- 

4— 

4-> 

•* 

O 

CO 

to 

to 

CD 

CD 

to 

O 

4- 

03 

£ 

o 

JZ 

CD 

o 

XJ 

JZ 

LU 

CD 

4-3 

to 

+-> 

o 

OS 

o 

4-3 

to 

■o 

> 

£ 

£ 

•i— 

4-> 

to 

to 

c 

CD 

os 

£ 

CD 

r— 

O 

£ 

£ 

CD 

r— 

o 

o 

•i — 

£ 

O 

£ 

E 

CD 

o 

to 

to 

03 

o 

E 

-P 

•r— 

o 

O 

03 

O 

4-3 

<0 

Z3 

•r— 

S- 

r— 

£ 

CD 

r— 

£ 

£ 

to 

£ 

r— 

CD 

CD 

03 

£ 

03 

O 

CD 

O 

•i- 

03 

05 

CL 

■o 

£ 

O 

JZ 

£ 

4-3 

> 

£ 

o 

O 

CD 

• 

to 

CD 

CD 

00 

CD 

S- 

s: 

x: 

X3 

•i— 

> 

£ 

to 

4-3 

to 

LU 

03 

> 

Q- 

4-3 

CD 

CD 

O 

3 

<13 

03 

3 

£ 

CD 

£ 

>> 

4-3 

to 

•O 

O 

•r- 

to 

cn 

o! 

£ 

03 

£ 

03 

•r— 

XS 

4-3 

£ 

•r* , 

O 

r— 

O 

to 

E 

£ 

£ 

£ 

• 

to 

CO 

4-3 

CD 

CL 

CD 

Z3 

o 

4-> 

CD 

LU 

03 

4-3 

“O 

CD 

JJ 

CD 

> 

o 

£ 

4-3 

03 

f—  : 

S- 

£ 

03 

JZ 

£ 

4-3 

CD 

CD 

Z5 

o 

£ 

4-3 

4-3 

jz 

cn 

03 

cn 

CD 

X 

CO 

E 

CL 

CD 

4-> 

xs 

03 

£ 

JD 

•r- 

CD 

CD 

03 

4- 

c£ 

£ 

03 

CD 

CO 

£ 

JZ 

£ 

r— 

C 

5 

2 

(D 

03 

-a 

JZ 

•r— 

Ql 

E 

£ 

>> 

CD 

4-3 

CO 

CD 

to 

4- 

03 

CD 

£ 

E 

•r— 

CD 

E 

o 

JZ 

03 

£ 

£ 

CD 

4- 

O 

X 

x: 

£ 

O 

CO 

h- 

JZ 

CD 

CD 

O 

4-> 

O 

O 

•r— 

H— 

o 

4-3 

zz 

JZ 

£ 

rD 

CD 

E 

4- 

CO 

1 — 

CD 

3: 

4-> 

£ 

£ 

CO 

^ 

CD 

03 

“O 

£ 

CD 

• 

CD 

4-3 

• 

CO 

CM 

£ 

CD 

£ 

JZ 

to 

n. 

o 

4- 

x> 

• 

JZ 

"■ — ^ 

Z5 

4-> 

•r— 

4-> 

CD 

CD 

o 

o 

C 

CD 

X 

O) 

4- 

CD 

CD 

•r— 

£ 

o 

x: 

to 

-r— 

£ 

4- 

x: 

CD 

JZ 

cn 

u 

H- 

03 

E 

•r— 

a> 

4-3 

5 

5 

the  groundwater  system  of  temporary  breakdowns  of  part  of  the  system.  The  simulation  model 


assumed  four  pumping  wells  and  four  recharge  wells  as  the  dewatering  and  recharge  components 


(2)  A  contract  has  been  let  with  Micro-Geophysics  Corporation  to  perform  seismic  work  in 
this  part  of  the  Arsenal.  We  are  proposing  to  run  several  seismic  profiles  in  the  northwest 
quarter  of  the  Arsenal.  One  line  will  be  along  the  diagonal  between  Sections  22  and  33.  The 
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GEOPHYSICAL  STUDILS  AT  ROCKY  MOUNTAIN  ARSliNAL 


the  PMO  and  WES  as  the  method  where  the  maximum  information  could  be  developed  along  the 
various  positions  on  the  recharge  line  where  there  was  significant  difference  in  the  thick¬ 
ness  of  the  underlying  aquifer.  The  recharge  test  trench  would  then  be  constructed  in  one 


aquifer  level  and  down  9h  feet  from  the  top  of  the  casing. 


PILOT  CONTAINMENT  SYSTEM 
RECHARGE  TEST  POINTS 


1,500  ft 


STRATIGRAPHIC  CROSS  SECTION 
OF  RECHARGE  LINE 
WITH  TEST  BORE  LOCATIONS 


(4)  Bores  "B"  and  "C"  are  100  feet  apart  and  are  located  in  areas  where  the  aquifer  is 
approximately  9  to  10  feet  thick  and  the  aquifer  level  is  ^  15  feet  from  the  ground  surface. 
There  was  a  slight  rise  of  the  water  table  above  the  aquifer  height  [h  foot)  when  the  bores 
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bottom  with  10  rows  of  1"  diameter  holes,  4  holes  per  row.-  The  top  holes  are  approximately  14 
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1  Bottom  of  3  ft  diameter  casing  is  perforated  with  10  rows  of  4  holes  each 

1  inch  in  diameter. 

2  A  2  inch  PVC  monitoring  well  with  an  8  ft  perforated  section  was  set 
outside  the  3  ft  diameter  casing  on  the  down  gradient  side. 

3  Two  additional  monitoring  wells  with  12  ft  perforated  sections  were 
located  5‘  and  25 1  down  gradient  from  the  edge  of  the  3  ft  diameter  casing. 

A  Bottom  of  bore,  6"  below  bedrock  to  2'  above  aquifer  filled  with  3/8  to 
3/4"  washed  gravel . 


, /r£. i/r/r/r  /zip/ 
loc/irioN  -  e 


2  A  2  inch  PVC  monitoring  well  with  an  8ft  perforated  section  was  set 
outside  the  3  ft  diameter  casing  on  the  down  gradient  side. 

3  Two  additional  monitoring  wells  with  12  ft  performated  sections  were 
located  51  and  25'  down  gradient  from  the  edge  of  the  3  ft  diameter  casing. 


4  3/8  to  3/4"  washed  gravel,  2'  thick  down  from  water  table 


from  the  bottom  of  the  casing.  To  install  each  casing,  a  42"  auger  drilled  inside  a  1"  thick 
steel  drill  casing  down  to  water  level;  the  36"  corrugated  casing  was  then  lowered  inside  the 
drill  casing  and  allowed  to  drop  below  the  aquifer.  In  bores  "B"  and  "C"  approximately  2  feet 
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(chart  8  ),  the  maximum  head  was  14.57  feet  above  the  static  water  level;  the  average 


NO.  34DA-  1  Q  DIETZGEN  GRAPH  PAPER  EUGENE  DIETZGEN  CO. 

IQX  ID  PER  INCH  MAOE  ,N  u-  s-  A- 


KTZDEN  GRAPH  PAPER  EUGENE  OIETZDEN  C 


RECHARGE  BORE  A 
CONSTANT  "Q"  TEST 


in-H 


HTTvT  tfLLVM  3A03V  UDI3H 


TIME  -  MINUTES 


gallons  were  fed  down  the  recharge  bore.  The  average  input  rate  for  the  test  was  4.37  gpm. 
The  various  recharge  rates  were  caused  by  surging  in  the  line  pressure  and  adjustments  made 
to  attempt  to  control  a  constant  head. 
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leveled  off  at  somewhere  around  9  gpm;  again,  its  possibl e' that  these  conditions  represent  the 
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TIME 


fine  sediments  which  were  purged  out  of  the  natural  aquifer.  This  pumping  was  conduc 


TIME  -  MINUTES 


three  hours.  A  recharge  test  was  again  conducted  using  potable  water  from  an  8,000  gallon 
tanker.  The  purpose  of  using  the  potable  water  was  to  minimize  the  introduction  of  any  sus¬ 
pended  solids.  A  head  height  was  chosen  at  8  feet  above  the  water  table  or  ^  the  maximum  head 


soon  as  the  gravel  is  in.  Present  testing  calls  for  maintaining  a  five  foot  head  above  the 
water  table.  The  design  of  the  recharge  test  trench  was  developed  for  ease  of  maintenance 
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and  construction  with  on  post  facilities  and  does  not  necessarily  represent  the  design  to 
be  used  if  recharge  trenches  are  finally  decided  upon. 

(8)  Chart  14  shows  the  major  milestones  associated  with  the  pilot  containment  system. 
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6.  Precise  labeling  procedures  for  tracking  water  and  soil  samples  are  being  developed. 
Groundwater  samples  were  taken  at  two  depths  in  the  saturated  zone  and  analyzed  for 
contamination. 


C\J 


c.  The  average  saturated  thickness  (31  feet)  is  much  greater  than  anticipated  and 
therefore  the  volume  of  groundwater  underlying  Basin  A  is  much  greater. 

d.  There  are  strong  indications  that  groundwater  from  Basin  A  flows  in  a  westerly 
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Introduction 

a.  The  purpose  of  this  briefing  is  to  provide  insight  and  status  of  the  on-going 


populations. 


Purpose  is  to  monitor  levels  of  contaminants  present  in  various  wildlife  species. 


mates  were  high.  Although  there  are  some  small  differences  between  plots,  none  of  these  appear 


Pesticide  Concentrations  Found 


SHALL  HAMHAL  POPULATION  ESTIMATES  (N,  LINCOLN  INDEX)  ON  100  FT2 
TRAP  GRIDS,  COMPREHENSIVE  PILOT  STUDY,  4-8  APRIL  1977 


to  be  significant  (95%  CL  =  N  +  2  SE  overlap).  While  this  small  sampling  unit  appears  to  be 
adequate  to  estimate  Perom.yscus  populations,  it  is  not  sufficient  to  a-ccurately  estimate 
Spermophilus  numbers  (note  the  lack  of  variation  estimators,  SE,  for  the  latter). 
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